Inhibition of rat brain adenylate cyclase activity by benzodiazepine through the effects on Gi and catalytic proteins.
The effect of benzodiazepines on adenylate cyclase system was examined in rat brain. Micromolar concentrations of diazepam inhibited the enzyme activity in synaptic membranes in dose- and time-dependent manners. The inhibitory effect of diazepam was more evident on the enzyme activity in the presence of guanylyl-5'-imidodiphosphate (GppNHp) or NaF-AlCl3 than on that in the basal state. In the pertussis toxin-treated membranes, the effect of diazepam in the presence of GppNHp or NaF-AlCl3 was markedly suppressed. In addition, other benzodiazepines, such as medazepam, flurazepam, flunitrazepam, and clonazepam, had similar effects to those of diazepam, whereas Ro15-1788, an antagonist of a high affinity receptor in the central nervous system, had no effect on adenylate cyclase activity and did not antagonize the effect of diazepam. These findings indicate that benzodiazepines inhibit rat brain adenylate cyclase activity through the effects on both a low affinity benzodiazepine receptor coupled with the inhibitory GTP-binding regulatory protein (Gi) and catalytic protein.